Introduction
With recent advance in technology, we can see, more than ever before, the importance of interconnecting social activity through the exchange of information. It is the computer system, as having rapidly progressed in recent years, which has come to play the leading role of managing the information. In the medical field as well, treating information through the use of electronic data-processing is desired, because conventional medical charts are overflowing with increasing data.
From this point of view, we developed a microcomputer-based local area network (LAN) system for controlling and storing information of perinatal medicine [3] . This system has bepn in a clinical test run since June, 1986. The results obtained are herein reported, and also given is an assessment of whether or not this system will be useful for future perinatal medicine.
Material and methods
The hard-and soft-ware configurations of our LAN system were previously reported in detail elsewhere [3] . Briefly six microcomputer terminals (NEC 9801 M2) (two in the outpatient department, one in the obstetric ward, one in the delivery room, one in the neonatal room and the last one in the ultrasound examination ward) were linked in star formation to a central control unit (INTEC AceMate B-28 JWL4). With the use of this system, all members of the medical staff can enter data, obtained during an examination period, anywhere and anytime into a microcomputer terminal. The data is processed in a real-time manner and, if necessary, can be fed back on the TV-display of the nearest terminal, together with previously entered information on the individual patient.
The items listed in table I were assessed in this study in relation to feasibility in obstetric care.
Results

Assessment of system activity
System maintenance: Annual maintenance for the hard-ware system generally required about 5,800 U. S. dollars; respectively, 3,800 dollars for regular inspection of the system and approximately 2,000 dollars for expendable supplies such as floppy disks and printer paper. The electronic power necessary for operating the entire system was 2,400 System failure: During the ten-month testing period, major system failures occurred twice in the central control unit of the system: one was due to a broken wire and the other occurred due to a breakdown in the diskboard. It took from 6 to 12 hours to find these causes and repair the system. System failures at the microcomputer terminals were mainly caused by mis-operation. In these cases, the microcomputer systems needed only to be reactivated by turning on the reset switch. Although mechanical troubles such as paper jams occurred occasionally, other printers could be immediately backed up for substitutive use until the problems were rectified. Therefore, during a temporary system failure, few data were lost. After the system was repaired, the lost data were put back into the system in a batch manner.
Patient-machine interface
Pregnant women have reached a level of better understanding of the chronological conditions of themselves and their fetuses with the aid of timerelated graphs displayed on the microcomputer TV screen. The problem using these computers created was that the doctor was restricted to spending more time operating the computer system. This, thereby, led to a decrease in the time when doctor communicated with the patient in a face-to-face interview.
Doctor-machine interface
Operative ability with regard to man-machine interface: Prior to actually using the LAN system in obstetric practice, medical staff training about the clinical system took only one-hour using a simple operation manual. After this one-hour training session, the staff could easily accustom themselves to operating the system for regular clinical activities. Although, at the beginning of test run, typing-related errors were frequently found to cause system breakdowns, they decreased, as the doctors became more familiar with operation of this system. People without computer experience felt it was difficult to enter a patient's name and address, etc. in Japanese. In regard to this problem, a paramedical person assisted in booking a patient ID into the LAN system on the first visit of every outpatient.
Time performance: As for response time, it took as much as 3 seconds to change from one format to the next on the TV screen, and as much as 5 to 10 seconds to display time-tables and timerelated graphs. Input operation of routine work in the different wards required a range of time from 5 to 10 minutes per case in the output department and the obstetric ward, and from 10 to 15 minutes per case in the delivery ward (table II) . When attempting to output a set of summary charts, regarding the records from the outpatient care divisions through the admission to the discharge divisions, it took 5 -10 minutes. This summary process included making an output format in the central processing unit, transferring the data in the arrangement of this format to the buffer of the printer, and finally printing out these data on a sheet. In addition, it took 10 -20 minutes to retrieve data-base on command, for examples, compiling a list of high risk patients and thereafter printing this list.
Application of data base:
In this system, one could make up data in a given set of required forms which could then be transferred into either the individual microcomputer systems or the large general purpose computer system of Kyushu University for various kinds of study of statistical analysis and simulation experiments. Finding these forms required an understanding of the codes which are explained in the dictionary management subsystem. Long-term experience was required to operate the central control unit of this system efficiently.
Discussion
Medical care is basically dependent on the close interrelation between the doctor and the patient. After collecting data from a patient by inquiry, physical examinations and laboratory examinations, the doctor makes a diagnosis and prescribes the appropriate treatment for the individual patient. Until now, medical charts have been conventionally used as the information medium. They are inconvenient and difficult to use in attempting to make an assessment of large scale data: e. g. an analysis of the long-term chronology of perinatal death rates. For this purpose, data needs to be under promptly accessable management and storing conditions. This leads the way to introduce the computer system as a manner of controlling medical information [1 -7] .
In line with this thought, we devised a perinatal information management system by means of the LAN system, and, on the basis of the ten-month test run in this paper, in regard to applicability between doctor, patient and machine interfaces.
A total of 7,000 U. S. dollars for the system maintenance was equivalent to a cost of 9 -10 dollars/ year per individual woman, which was cheaper than that of 12.5 dollars reported by STUDNEY et al. [5] . This is due to the fact that no additional personnel was needed except for one paramedical person who assited in entering data in the system, and also, due to the low cost-performance for hard-ware system maintenance. Since the two major system failures noted have been caused by lack of careful maintenance, these can be avoided by the establishment of a continuous and close checking system. It is superior in this system that the system breakdowns limited to the terminal microcomputers have no influence on other terminals nor the central control unit.
The time related graph and time table were indeed useful for the patients to understand their personal conditions. Because the doctors were concentrating on machine operation, the patients felt less communication with doctor than before computerization was installed. To overcome this difficulty, we are now thinking of a way to up-grade the hard-ware system so as to speed-up the entering and processing of data.
As for doctor machine interface, the entire medical staff could operate the terminal microcomputer system without special training. This is possibly due to the simplification of the procedures in only using numeric keys. Input operation took 20 -30% more time than writing on the charts. This is derived from the fact that more items must be input than before and because of the time loss for scrolling the TV-display. However, as stored database contains almost all of the information used in perinatal medicine and is able to be easily accessed and processed, the medical staff gains a large profit from using this system.
From the assessment based on the results of test run, our LAN system was found to be an extensible protomodel for application to future perinatal medicine.
Summary
In order to control perinatal medical information, we developed a microcomputer-based local area network. This system has been in practical operation since June, 1986. We have assessed this system with regard to both patient-machine and doctor-machine interfaces. Consequently, although input operation took 20 -30% longer per individual patient than before, it was more feasible for medical staff to access and retrieve the data in a real-time manner. When tested in a ten month period, this system was found to be a prototype applicable for further extending the management of the entire scope of perinatal medical information.
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